Background:
Introduction:
Clinical trial recruitment is often the rate-limiting step in the path to approval of new treatments for patients across all disease states. Slow recruitment causes delays in attaining the critical data needed to move the drug approval process forward. In fact, more than 70 percent of clinical trials are delayed at least one month because of slow enrollment 1 , which is costly for the trial sponsor as each day a drug is delayed from launch can cost sponsors up to $8 million in potential revenue 2 . In addition to the challenges of attaining a global recruitment target, more than half of the individual clinical research sites fail to meet enrollment goals in clinical studies 1 .
One cause of enrollment delay is failure to enlist the support of referring physicians to speak to their eligible patients regarding clinical trials. One study found that while the majority of people prefer to receive clinical research information from their primary care physician (51%) or their research team (44%), only a minority (23%) actually receive this information from them 3 . Reported reasons why providers do not inform their patients of available clinical trials are numerous and include a lack of awareness of actively enrolling relevant trials, reluctance to transfer care to another provider, lack of communication skills necessary to describe the protocol and clinical trial process to patients, and lack of time to present the information, among others 4 . Another cause of slow recruitment is the patients' poor understanding of clinical trials, including the processes and safety protections built into modern clinical trials 1 . Ensuring that patients fully understand the importance of clinical trials and the role they play in making better therapies available to all is central to the success of increasing the number of therapeutic options for patients.
Inflammatory bowel diseases (IBD), which include Crohn's disease and ulcerative colitis, affect 1.6 million Americans. On ClinicalTrials.gov there are close to 1,500 clinical trials currently available for Crohn's disease and ulcerative colitis patients, but most of them will fail to enroll their target number of patients 5 .
Understanding the specific challenges and barriers that reduce IBD patient enrollment, as well as finding ways to overcome these barriers, is imperative to improve recruitment and retention of patients in clinical trials. Thus, identifying and characterizing these barriers and potential solutions was the aim of this qualitative study organized by the Crohn's & Colitis Foundation.
Methods:
Five in-person patient focus groups were conducted from February through For all five sessions, participants in each group were recruited locally by the Crohn's & Colitis Foundation and were composed exclusively of IBD patients (by self-report). The Foundation recruited participants through various channels, including email invitations to constituents in the local area and through social media. All potential participants were then asked demographic questions and provided more information on the focus group by phone with a Foundation staff member. IRB exemption was received for all focus groups and patients were consented at the beginning of the session. The sessions were audio recorded and transcribed. Focus groups were conducted in a conference room in a non-medical building to avoid bias in location.
Questions were largely open-ended and posed in a non-leading fashion; if no one responded, then the facilitator used prompts to stimulate discussion. Additionally, the facilitator made it clear at the start of the discussion that they were from an independent organization to encourage open feedback.
The focus group facilitation guides were composed of a series of questions about clinical trials.
Questions fell into several categories: impressions and knowledge of clinical trials, learning about clinical trials, past experiences (if any), education to decide whether to participate in a trial, factors that would influence the decision, and expectations of participation. The base questions were determined through CISCRP experience with past patient advisory boards, as well as learnings from the global CISCRP perceptions & insights study. A full facilitation guide is presented as an appendix to this manuscript.
The transcripts from each focus group were saved as a plain text file and edited to remove the names of speakers, organizing and closing statements, and any statements by the interviewers. The remaining 1946 blocks of transcribed text were then isolated as 88,686 words with the use of the R package tidytext by Julia Silge and David Robinson. These words were analyzed for sentiment, using the NRC Word-Emotion Association Lexicon of Saif Mohammad and Peter Turney and the R package syuzhet by Matthew Jockers.
Additionally, a word cloud of commonly used terms was created. A network plot of two-word bigrams was created with the ggraph R package by Thomas Lin Pedersen, available from the CRAN repositiory (https://cran.r-project.org/web/packages/ggraph/index.html).
CISCRP and SRI also used a thematic analysis approach to identify and code themes through a review of the transcripts. The themes included those topics, concerns and sentiments that were interpreted as more important to patients. This included being discussed by patients at multiple focus group sites, by more patients within individual sites, or in response to multiple questions throughout the discussion. The breadth and diversity of sentiments were also captured in the themes. Themes were hand-coded across transcripts (no software used).
Results:
The five focus groups included a total of 34 participants (21 females, 13 males). Diagnoses were evenly split between Crohn's disease and ulcerative colitis (Table 1) .
Six patients (2 males) reported having been diagnosed with IBD less than five years ago, ten patients (6 males) between five to ten years ago, seven patients (2 males) between 10 and 20 years ago, and 10 patients (2 males) were diagnosed more than 20 years ago. Among those able to recall their age of disease onset, the youngest was 12 and the oldest was 44.
Impressions and knowledge of clinical trials
All patients in the sample claimed to know what clinical trials are at a basic level. However, many misconceptions and questions remained, reinforcing the need for IBD patient education on clinical research.
For instance, several patients mentioned being more likely to consider a clinical trial when they are less sick, which indicates a lack of understanding of the parameters for clinical trial eligibility as individuals on effective treatments would not be enrolled. Most patients claimed that they knew or were pretty sure they knew the distinction between Phase 2 and Phase 3 trials. Some patients in the latter focus groups felt they had some understanding of the difference between induction, maintenance, and open label extensions, but that they were not necessarily familiar with the formal definition of these terms or concepts.
Patients reported being attracted to clinical trials because of the potential to help people, including themselves, in the present or future. Some also emphasized the hopeful nature of having more current and future options for medications, as they were aware that any one medication does not work for all IBD patients.
Common concerns about IBD clinical trials were the fear of being assigned to a placebo group, the unknown efficacy and potential side effects of the drug, the negative impacts that trial participation could have on other aspects of their lives (e.g., child bearing), and confusing advertising for trials.
Most patients said they would seek information about trials from their doctor, patient support groups and by searching the internet. Several patients suggested that they would benefit from hearing from other patients who had participated in a clinical trial. Doctors, patient support groups, and websites were suggested as trusted source, while traditional media (e.g., TV and radio commercials) was generally described as an untrustworthy source.
When focus group subjects discussed clinical trials, their dominant sentiment was anticipation of new and better treatments, with a relatively high degree of trust. The sentiment analysis scores in 10 dimensions are presented in Figure 1 . Negative sentiments, including disgust, anger, fear, and sadness, were common.
Among positive sentiments, surprise was common, and joy was uncommon in these focus groups. A word cloud displaying the most commonly used words in the five focus groups is presented in Figure 2 . The centrality of doctor, time, work, and information reflect several of the most common concerns of patients about clinical trials in IBD. A network plot of the words used in pairs in the focus groups is presented in Figure 3 , and illustrates the perception of the intersecting interests of insurance companies and pharmaceutical companies, and the clustering of time and travel concerns.
Experiences participating in clinical trials
Of the total 34 patients, nine (26%) reported having been involved in an IBD clinical trial previously.
Former trial participants were present in each of the five live sessions. Patients' motivation for participating mostly revolved around the possibility of improving their health (therapeutic misconception). One patient described being in a particularly severe IBD flare, and being more willing to try a new drug that might work.
Another was told that remission could come faster with a new therapy, and was motivated by this. Two other patients were specifically motivated by the price of the (free) medication involved.
The most frequent negative comments regarded dislike for processes or procedures that were part of the trial, including long wait times for laboratory visits or pharmacies, lengthy surveys, and other tasks required to document trial endpoints (e.g., keeping a diary or making a video). Other negative comments included discomfort with getting multiple colonoscopies in a single year and fear of negative unexpected side effects that researchers were not and could not be aware of. The six patients from the three latter focus groups who had prior trial experience were asked whether they would be willing to participate in another clinical trial if they qualified, and all said yes and generally had positive comments regarding their overall participation.
Learning enough to decide to participate in a trial
Some of the discussion focused on how patients would gather information about a new trial in order to make a decision about participation. In order to make a decision about whether or not to participate, patients said they would want a lot of information about the trial, including any available information on the study drug itself, including: results from earlier phase studies, expected time to study drug response, data on efficacy and side effects, use in other indications or therapeutic areas, number of patients already enrolled, and the total number that would be enrolled. They also wanted to learn about the types of procedures to expect as part of the trial and frequency of these procedures. Some wished to know more about the background of the drug, such as its mechanism of action. Others wanted to know who the sponsor for the trial was, and the specific goal of the trial. Patients were also interested to learn which medications were permissible in addition to the study drug during the trial as well as any open-label extension options (if available). Comprehensive care was also mentioned as important in the initial two focus groups, with options such as having access to a nutritionist, patient support groups, and the opportunity to speak with prior study volunteers to learn about their experiences.
Influence of provider and support network
A recommendation to participate in a clinical trial from a doctor they trust would be a strong motivator to participate in a clinical trial, and perhaps the most powerful single factor. Regardless of other factors, patients said that having the support of their primary gastroenterologist (GI) was important, with an average rating of 8.5 on a 1-10 scale (10 = most important) as summarized in Table 2 . Participants valued their long-term relationships with their doctors and felt that their doctor would be in the best position to assess whether a particular clinical trial would be a good option for them, since their doctors were familiar with the course of their IBD.
Additionally, the support of family was important, and concerns of family members could be a barrier to participating. Patients reported wanting support for making the specific decision to participate in a trial. Most often, this support should come from family, whether it was parents, spouses, or children. Patients also preferred to have approval from their doctor and very few patients said that disapproval of their doctor would not be a barrier to participating in a trial.
Important factors to determining attractiveness of trials

General Factors
When asked what determines whether trials are attractive to patients, the focus group members described many criteria. First, patients would not feel attracted to trials if their current health was good, stable, or under control (i.e., with their current medication regimen). Second, patients expressed much less interest in trials that required a large time commitment, whether that meant long individual appointments or duration of the entire trial, or the time required to travel to the trial location. Other important factors included the lifestyle changes that would result from participating in trials, such as the impact on time with one's family and time taken away from work.
Placebo
Patients had strong feelings about the presence of placebos in clinical trials. A few patients conveyed the understanding that getting a placebo was an inherent risk of being in trials and explained that it might not be a good experience, particularly if their condition worsened during the trial, but they would still be willing to enroll with this risk in mind. On the other hand, several patients said that knowing they would get a placebo or have a higher chance of receiving one would make them less interested or not willing to participate. Several wanted reassurance that a rescue option would be available if they were doing poorly during the induction phase, and that a flare and rescue while on placebo would not disqualify them from eventually receiving the investigational therapy. In general, a 20% chance of receiving a placebo seemed tolerable. A few patients elaborated on balancing this percentage with other factors, such as their current health or the time and travel burden associated with participation. An increase in other burdens would make them less likely to participate in a trial with a higher placebo rate.
Open label extension
Focus group participants found the option of potentially continuing on the study medication after the study ended attractive, but were concerned about the length of a trial before the open label option became available. The participants reported a range of periods of time they would be willing to continue on the study medication while feeling poorly before dropping out of trials. Most patients said they'd be willing to wait a while before dropping out, such as one, three, or six months, or half of the duration of the trial. The dominant thought was that they would drop out sooner if their health was not good or if it rapidly worsened. Patients emphasized that changes could happen fast, such that the decision to stop a trial medication could also come quickly, and some form of rescue therapy should be available for this situation. Thus, communication on the length of time a trial medication could take to induce a response would be important to set expectations for participants. A couple of participants also said that their current life circumstances would also matter, such as child care or elder care responsibilities, or their ability to get time off work. If a sponsor were able to help with these sorts of difficulties, patients said they would be more able and willing to enroll and remain in clinical trials.
Influence of location of trials
All patients said that the location of trials would be important. For comparison, a few patients conveyed that they were already traveling a moderate distance to reach their current doctor, because they believed their doctor was worth the travel time. Similarly, confidence in a medical facility where they would be participating in trials was considered worthy of greater travel. For example, facilities that conducted more trials, such as larger academic medical centers, were more appealing to patients. Another patient said that the doctor conducting the trial mattered more than the medical center, such as his or her familiarity and experience conducting clinical trials. One patient also mentioned that accessing such facilities could be more difficult for patients in rural areas.
When discussing the actual distance they would be willing to travel, most patients emphasized that the time they would travel was the greatest factor, whether they would have to travel during rush hour, and how frequently they would have to miss work to participate in the clinical trial. Specific time varied by location. For example, patients from DC said that two hours was the maximum they would travel, whereas patients from Atlanta said that 30-60 minutes was "not problematic".
Influence of trial duration and frequency of visits
The duration of trials matters to patients, where shorter trials are more appealing (Table 3) . Reasons for willingness to participate in trials of longer duration focused on three issues. First were concerns about having to take a lot of time off work for appointments and/or greater burdens on one's family. The second issue was the concern that some medications might take a long time to achieve effectiveness, and if these expectations were made clear at trial entry, patients would be more willing to participate in longer trials of these types of drugs. The third issue they brought up was the concern about being in a placebo group; if there were a placebo arm, the participants reported that they would not want a long induction phase ("initial" period), and would want the opportunity for early exit and rescue therapy with the investigational therapy if they flared. The potential duration of a placebo arm was another factor that weighed into willingness to participate in a trial: longer studies with relatively high percentages in the placebo arm would be less appealing to patients, though this can be mitigated by the opportunity to exit to rescue therapy if a severe flare occurs. Participants also were concerned about the total time at each study visit. In the first two focus groups, the consensus was that generally 2 hours should be the maximum visit time with a few exceptions for longer visits. Additionally, scheduling flexibility was also found to be important in these first two focus groups, such as being able to make appointments after work hours or on the weekend, and being able to reschedule appointments when needed.
Expectations of participation
Patients expected a high level of professionalism, customer service, and compassion at the facility where they would participate in a trial. A few expressed an expectation for a higher quality or level of treatment, because they were doing the sponsor a favor by participating.
Participants also described many expectations for what would happen after trial completion. Many expected follow-up, whether it would be multiple appointments over the following weeks or months, or just one appointment, before transitioning treatment back to their regular doctor. Several expressed a desire to know what the results of the trial were, such as whether the drug was determined to be effective or not. Two patients expressed a desire for post-trial support, such as a support group or another way to connect with other participants to compare side effects and other experiences.
Discussion:
Several themes emerged from the content review of the five focus group sessions on barriers to participation in IBD clinical trials and suggested several opportunities to improve clinical trial participation (Table 4 ). There were significant knowledge gaps about clinical trials for these participants, despite their claims to the contrary. This was not surprising, as a National Cancer Institute study found that 40% of adults lacked a basic understanding of how clinical trials were conducted 4 . Another study found that while self-reported general knowledge of clinical research was high (81% of adults claimed to be informed on clinical research with no significant differences across therapeutic areas) 3 ; a different study discovered that most adults (63%)
were unable to name a living scientist nor were able to accurately name a place where clinical research was conducted (64% did not know) i . These studies provide further evidence of surface level knowledge on clinical research among a broader audience and highlight the importance of educational efforts.
Fear related to their illness or treatment appeared to be a major barrier to participation in clinical trials.
Some participants expressed that clinical trials conjured up thoughts of a disease that was out of control and needing a "last resort" option. Additionally, there was fear of experiencing a severe flare while in the placebo arm, and a fear that the study medication would not be efficacious or would have significant side effects.
Reported opportunities to overcome these fears included better communication to explain the benefits of participating in a clinical trial, and the potential benefits of each trial.
Current disease severity was often mentioned as an important determinant in whether or not a patient would be interested in clinical trials. Many patients said that when their current health situation was bad, they would be more willing to participate in clinical trials. At the same time, being sicker made it more difficult to put in the effort and time needed to participate (e.g., time and travel requirements) and the risks of worsening (e.g., getting a placebo, flaring, adverse events) added concerns that severe flares, hospitalization, and surgery could result from inadequate experimental therapy or placebo treatment. Communication on the length of time a trial medication could take to induce a response is important to set expectations for participants.
The potential adverse effects of drugs or trial participation repeatedly came up as a concern for participants. In short, participants wanted to avoid any adverse effects, particularly if their disease was already active. This finding was supported in a broader study, where the possibility of side effects (mentioned by 43% of adults) was the most frequently mentioned risk associated with clinical trial participation 3 . The likelihood of being in a placebo group was another prominent concern, because participants feared the possibility of a severe flare and the resulting consequences. However, if the trial only had a 20% chance of receiving a placebo participants felt that was tolerable. ii. How did you hear about the trial (e.g. from your doctor, personal web search, social media, etc.)?
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